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USE - For adjusting aberration and distortion of optical unit of 
semiconductor exposure system of mask aligner. 

ADVANTAGE - Adjusts multiplication factor, aberration and 
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a. 

i: ^itrnt t-'i.if^JS 1 ~3 i^v^m** 1 o^ciaie^^ 

[|f*«7 ] Biits^Aftf***, ^mcDWii^zmttxx^^^h 
:l t immt-thmsm i -4 <7>v ^-rii** i ^(:i£tt<^ 

-:>i,zmm<ommmm^m. 

mmz ^ti^nm^ -m<^ yyyi^'^tztti^cr, 

yyyi^'Sl,mizmW^tifzTi!'^a.x-i}^.p^(^K<K). M 
\Wzih<muh . %%^y^'^^^^M^nmztmmn 

im^m 1 1 tamry^-^^miK ^mttin^^c^ 

wsm<^mi^juM*)iiimizmttiii^iWinxiiif>& 

tsi}\ tfzimmizx*). msm&^mxr^mmizm 

[fs^JB 1 3 ] Krffir/wN-^ig*^ mmtfzU'i>^(r> 
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iaKffi=?'A«>\ Btrie^ ^yjmzmni^ixfzmtfzim 
iziiibihtixhijK tfzimay yyi^mztm^ti^ 
ztizi'o. miyyy'Jmizm^^tix\>^^zt^!i^ 

km-xh^ zt^mmt-t^m^mi 3 tfzii 14m 
10 mcommmwm^m, 

ti'^mt't hm^mi 1-1 5£^i^-fix36>iot: 
^i^a. 

20 [11^^19] MiBIB«l¥f5*^ H?rKllISgP*3J:t^^ 
mmiz^ti^tim^^ix^-M(7)y^yi^'§^bZti(^<^ 

7 ^ yi^^<D^^^< t i>—ijizmsii^ 3 -y rr y-y N' 

[if*3S2 0 ] ff^mzryj^m^mtrz^b t:mi 

30 [it«3S2 1 3 matmi^^^L 1 9co\>^-rtiMzm^ 
<Dmmm^wmmi:Mim-i>^£^st:^^m^?^b 
Lxmt, ui-i^ /i-co^-^^-y^^j^^Mzm^m^-r^ 
^m.^^hzb^i^w.b^hm.^m., 
mm.ii\ mim'i\\,ztm,<r>mimM.^m^x 
wm.Lfz:L b ^mmb^i>^w^fM7., 

[000 13 

m:nwk (M;i{^'>xy^) \iz^mn,m-hu. ^oje 
mmmi^Wi.zm-h . 

[00023 

50 -r^^46l::{4. ftHatt«&t'tfe^r<«ta-^«iK«oiai± 
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[0003] ^t^m^miziii-r^mu^-tmm^iT 
^, T^>(^yhmmt. MIR {vi-9tv) tmsL 

[0004] ^mf^mmmm<7)i$Bi^mmmm lo 

mt LXU. #I3¥9- 1 0 6 94 4^i^^(3^^§n 

tzmk^h.fzmm^7jki---siimiv^i5ixmmmx' 

8 ^^«J^ 1 is J:l>'ia 1 <r>^yt^^ 1 0 4 O 

{i. <a-X^b^z2:^xmi&^ti. ^cr,-^%:mM^ 20 

a, 2 tm±T-fflO«Clf<aft-3 2:^r-r-Sfl!C{ffe«2— 

^2<oMi^®{:-eam-Hi-roffia§nTv^^, igib 

S*4{4, K«fian-3cOE&:^'CA'5T. ^16^ 1<7)4'C» 
5&^^>^86«l, *>o3^aft2 0tc:*tS-.55:{aafc:i;a$ixt:v^ 

[ 0 0 0 5 ] 0 2 2 ±1 eilf^tlBa? tl.^ig»^fe4 30 

iz. mimf^3<7)miti^t^^^yy^m.si,z^^ti. 

mijc^y^y'Ji Ob{4. ias^2i*ii=EM$fLTi3 
[00 0 6] C:cOj:a^:ta!*«{4, uyxcoim^^m 

[00 07] 

ye^mm^-Mnmx:m±i:mrthzbt/ixt^j:\^m 
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[0008] ^^m<7ysmu. ^ a ^ta^^sitcora 
m-t^zbt,zhh, 

[0009] 

mmziiLxm!ofTt^^m^-^^mm^B:iij:x/m[^ 
^m^^ty(^m^wmwiz}5\^x. ^msnbm^ 
^b(7ymzyyj^^mt:m.ifti.zb^m[b-t^, 

[00 10] 

mmcommcomm} ^mmcontL^^mmmmiza 
\>^x. yy^^^mbvxii. fkitw^mmt^hcD. m 

m::f2^^nm-t^h(7). iiXV^i^3-/7Trv~'^'^Ki:b' 

mzmii-i> z b 4) nrfiiTS>S3&<> mzry^'<^mi:mi 

mm^mb ammizm.i'r^^. myy^':^m^^<^^ 

m^\!^±t&fzify^a-X[^izmmrt?> a b t/ifS-t L 

[0011] ms.iryj^mtmftii^iMm-t^iy<7)X' 

S{4. ¥ffi^0^^cfe^^T•'t J:<-, i^'J h b'X h vi: 

<^iatcKHLTi,a:v%, t^c, yyj^wt^m^m^ 

m^zm.n^^^. %m^n.<^yyy'jmzyyj^^Wit: 
m^m'rhfzisb<mu^m.». yy^^^m^zcommz 

[0012] m^yy-'^^mK mm^j:^^mmt^> 

Sr?"i.tc(i: 1 mi±.<r>fi^mirh Zbtmt Z<r) 

mm^Mimw^'^'nyv yv^±tz\imM.^^i~v^ 

fzi±ztLCi>^ms^'^h-^x , miyyyi^^ttiim^ 
siiiXu'^mmzmm^^zbtimiL^K ^^^i;. m 
m^Mmm^m^-^x'$>i>^\:i-xb n-^t-r 

[0013] miyy^-^m^i^ a /^'rrywN-srs 

3R 0 iiiftzm. yyy i^mzUiftimu±ibjhA,tfO V 

yyi,zx*). v^'ryy-Ai:MP^:<^PJ^$■J^- 
;^t"S, 

[0014] 

[f^ffll m&^b-^m^b<r)WHzyy^^^!^i:^if?>z 
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mini*). ttzitKr^t-x^b^Trndzkizi*). m-!^ 

[0015] 

m^l 1 BlCioTW-jfflSiXTV^S, 1 0 3{4M«Ri:=3r 

0 5{ik^i?yl^S:B^Hjt-|./.:46c7)B^Hj5\s^^-r^)^c l 
^j^X'hh. r^-^ ^yh^-^^i 0 6 t'y:i:.y^:^^- 

'JlOltlzX-yX. ^'^^?/^±£0^^^'->-i:'>xy^± 
(Ti^^-f-yk i:mi3-^h^ti±.X^ffft& . 1 0 7 {id 

^yh^^^b, '^xmxt— v±3j;lJf'>xy^x•f 
-^/^0&B2^lta!J-r'S. l^-^=Fmtfti}^W,m-t:h Ztiz 

»ttco-oT^il,S^^*«O^M@t LX. mJE^ri: 
<0#HS\«0^'ft:3!?«fc5, ©HW^Sl 0 7«. Mffi-fe^if 

1 0 8 J; -5T# <bii-l.mJ±«Offif|5^Sjii'5r^3fefg^i^ 

yx<7)m^j:iiLs.t:mmb. ^<ms<^m^^^mm 
#i6#©oMffliaj 1 1 1 ai tijv^r, i o 

9{±fJi^3t^l^l 0 4^S:1f-r^^ (T) , 1 1 2JS: 
^ (T) 10 9 tC^^$nBgBJ3t^iK 1 0 5^r7-f 
^i^h3te^i^l0 6S:^-t-&^ (±) X'h^. 
[ 0 0 1 6 ] 112 {4. ^^BHO-HJSCTtf^^WH" 

^10 4 (OH^aJiO-gE^^-rilS^ 2 ^ . lEift 

2 izmm^ ti^tki^iz. imii-^m^ i tc^i^ 
^iii,'!'yyr^m5(,zmM^tix\>^i,, sim^ibm 

2 {4. 2mj.±x'-M(^mii3i)^3 ^^-timim 

im^^ 2 (Timt^mtz^ix^tL-mfr^Mm^tix v ^ 
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iB«i^«4{4, mimt^scommxh-^x . -^m^ 

^tlX\<^^. m2iZtii^X, 16{4*i^, 2 1{4ov^ 
ffliat. 2 2{4iJ'-^'y 23l±^<yyxWi. 24 

[0017] 123(4. ^^m(7)mi<7)mmwzi^^m) 

b. 2m<0yyyi^ 1 0 aiiXX/ 1 Oh b . Sttl 1 a 

Jiit^l 1 bt , SSI lab 1 1 bC^^PMiZim^il. 

10 fzmm^i 2bizj:'yxmm.^ixx\^h, ttz. -irco 

fSi}^^^^yyxm.5i,z3m^ii. mj<r>yyyi^i o 
b{4, m^^2ni<zWM^ixXii*). <n-X9i*ia5tc 

[0018] ^mm<7)i. o ^£^u-x 9 i*isi5(c^^ u - 

mmAcr^^^. mmc^mmzmm'mt^nx. ^zb ij-x 

*^otttt*l 2^-i>^-t^m'j:b't:S.m^mf}^ 
ffi $ 55r V ^ t <, -> a jS-C* ^' U - y « hZb tfiX' 

20 i:^. 

[0019] <n-X9c7)gi^§{i, %m'm<nm^'S: 

^(DtzMZ. ^•yhMX'OMKb^tK ^Vi-X9<7)[^ 
mzWMt^mm: 1 2<7)i?$ 4, , Ka-X9C0^^X 
h a-^^b m—^l>z^j:hX 0 tclSS-r-S. c: b *»'M* 

[0020] 1 2com.m.ijmi±. 03 t^-r j: 0 
iz^ mmc^yyyi^i 0 at 1 0 hn^hmiftz^i 1 

at 1 1 hc^Mizmm-t^zbii^x^^it. 114 

( a ) IC^-TJ; 3 tC, ^tfilJO^ 7 >->^' 1 0 a A^^^tt^^ 

30 ^iibm:ffcoyyy'JiOhb<r>mmzmm:thz 

bt^X^i>. 04 (a) (4. iHliO^^Vi^l Oa*>j5> 
3mi 1 ^iS{tJtf?ira^, iO^tai 1J4. IlcDJ;3 

izyyyi^ 1 o.ab—f^xm^-t.i>i}\..$i^vms'm^. 

bLxmfS.LXi>i^^. 

[002 1 ] 114 (b ) {4, ?fi14«sl 2ii^0yr<r>m 

mi.zmffzm^xhi>. -t^hib. —ucoyyyi^i 0 
a Kisft titi^^x$) i>h'xhyi3b. mi<^y y 

yi^l 0 b*><^ia{t<?>fL:^S^U >'ri 4 t<^^lZfif1±i!|s 

1 2S-Eat/^<?ijr^^. 

40 [0 0 22] 114 (c ) {4, *i&1±«sl 2^)iBMMll4(c: 

m^t>^x^ hiioiiz. 75>'i^'iob {zfiifm^rx 

1 5bJi.tz 1 7SrfflV^Tfe^^So ClOMJi, ^n-X 

9*<?t^5t<7)^!S:t\ mm\iZ-mi^\<z^x^m-^\.z-mi 

[OO23]05 (a)t4, i^V y^ 1 4iyyy-J 1 

0 h {zm^ ^>ix 0 #{t s ^ t # !> mm\xh h . 

y n 4 {4. fi!j't4#: 1 2 Sr A^T^^f^, 1 1 0 U V 

1 5 Srfijffl LXyyy-JlOh tc@|^§ixl. , dOM 


( 
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[0024] 115 (b) (4, 1 4rtt«i1t«sl 

1 5 i: -i^it 1 7 -C'ftSrf , ^ COM i> , <u—X 9 

[0 0 2511115 (c)(4, t'Xhyi 3l*ltcy^:5:S> 
h S . C:0?v{±s ffittfls 1 2 2:^A Lfc^tCO U Vi5^ 1 

d cOMiOJ^^, ex h ^(4 7 5 y i^' 1 0 a t;i<a t ±«> U 
[0 0 2 6] ttttfitcl 2^ffli.^/v:^yvNV:) 

06 ( a ) tc^-r i a =S:ex h ycTj^^^^^i 0 i> . Ill 

6(b) \iz^)^oi-£^(rimx%'km^ftw'm^ 

[0027] \.%mm2 ] ia7{±, *^BH0^2<7)||Sfi 
*^MM{4, 2*-^>lfct-r-&tt^:i:*>')fSI 

#tt3t^-y -y b«2 2 iyt:{4il^^ft 2 3 i:EI.^^ 2 
IZW. D Wt/^-fe y-tf ^/t-^-' 2 5 1 tdtm^^M 2 6 CO^ 
.......fciSR-r.Smtfc^-o-CVi^, |l|7«^J-Cii, BfHtfOM 

[0028] mmmmi. ssts^-f-i ■? ^wiatc 

^^/U. 7'U-XtJt{4y';l^'5ri:'iOlS'tt#:l 2Sr6^tf 

3t)\ h^\'^iii^vyrmzl.x>'0yyi4t\^°:xy'y 

i3tcDmizf&^m2^xti^<r>imtL\<\ tti. 

>''J>':J^14t3j:Wfexhyi 3{4, rJ'-i^-' »/ h«2 2 

{iiai^^:^ 2 6 i: -^x-m^Lx umxm^ lt i ct 

V^, 2 7a. 2 7b(4(f^7'n>y^'fS^>^. 

[ 0 0 2 9 ] 117 i^z^^'T^'^mm^mm^x'ii^ ^ yr 

^«5t3tettiS'9tc8>;?F;f6Offi]iX0«rl5{t, ^C0o*>l 

mi<z-sim-^i<7)im^tmi-^'b:y^2 4(D^-yy 

h<S2 2$-]DtO#tt, 2;irmfC^iftai51$-SI^SIS^ 

^:a2 3Srieg-r.si«fi£i:=5roTv^i,, zco^if). mm 

2 i: -t y-f T^;!^:/ 2 5 . tJ i l>' 2 HJrc7)EI^^ft 2 
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m<^mtLx. m^-^M,2 3 hmwm^Mmmh^ 
m^^-/^^ 27 abiim^Ltzm^^t'iXii*) . x^ 

[0 030] [|IM^J3] ai 0(4, *I|BHC75||3C0^ 
MMlcj^5liBWlS*<?)BrHS:5^-r. |S|llfiOliBi&®m4 

{4, ^n— X9i:2ffl077yi/1 Oa:fei;t/l Obi: 
10 0511:^^3 W.zi.'ixm^^ixx^^h. -'-}5<r>y^y=J 

10a{4. lll2tCS^-rj:aC. S{fti;T-3£?)|5fia*>^>^ 

yyT^m.5\,z^^ix. mijcoy^y>'i ob{4. ill 
[0031] :^mmm<r>J: a ^^s.a-Xg p^gPtcRSJirf 

2>.3 iimmLfz!mwm4<r,^^^ mmcommz^ 

^m.^t't:Sm^%m^l^tii^^j:^^t\<^o}^.X'M^V- 
y&t:^^tZi:i}iX'^^. 
20 [0032] '<a-X9iOgi^${4, ig«Jil#C0»#^ 

ti5ma^i.Kffi^'-^ 3 1 i> , '<n-X9c75^a:g$ i: 

[0033] RSiSr^A 3 1 OM5fS{4. Hi 1 ( a ) 
^Xoizyyy-JlO a. 10b (CiS(t?t«t{4>>^j2»tf 
*\lllll (b ) t^^-TJcot^^yi/l 0 a. 10b 
t^tt^©IIC{4*?>atf*\ i5I.VM4Ell 1 (c) tC^^ 

~tx a 3 2 x-mm-ti^ zttiK wm^M<7y:H\^ 

c7)-fix5:Sgi|{L. ^/[i^n— X9c077y>''l 0 a, 1 
|JSJg:fA3 l<mmzi&m\3 2 S-H^St^riT^tCti 
..[003. 4j„|ie.ffi=I"A.3 I {4, m i-2.{c:^p-r J; a (Bl 

m\.zi mxt<n:t^mitxhh:ittimtL\^. :i<nm 
[0035] csiM^j4 ] la 1 3 J4. if.mn<DmA (nm 

{4, <n—X9t 211(7)7 7 yS^'l 0 a, lOb.fcJ; 
rw^S, — :^c077>-i^'l Oa(4, m2{,Z^^i.o\<Z^ 

imti3^^3<7mW}*(y9^yy^WL5t,zw^^ix. 
xi-x9\>^mz^-x. htih^n&^^'^m^ 1 wgat- 

[0036] ^Hififlajc^J: -5 55:'<.a-X9 3 •/ 

50 U - ySSrHS-f i: ifiX'% h . 
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[0 0 38] -/^r^/y-^^B Eii3tcs^-r 

J; d U 7 ;^ 5 2 h ^l^Srfflv^JtWitWJ'hco 

[0 0 39] mmm5'\miA^i.:^^mcr>w>5cr)m. 

0/<n -X 5 4 ^ i: g ^ T wn' 5 1 ^ 

2 7 a t wmM 2 0#ft;^*i»i:?'cr>y ^ 2 7 b C7)ia 

i^W^aSrKDWtT'^J^&^LTV^^,. neonate J: 

[ 0 0 4 0 ] El 1 4 (:^-t3^i^^»lil*i-C-{4^' V V 
0 #ft . 2 ;!7mtC^»j§I5 1 ^ M^-t^ S^^A 2 3 Sr 
2i:-lryH?-;^yl'r2 5c7)r^, i5 J;tX2?&B»f<7)liI^^ft2 

3 i: 2 1 ^-ra^^coeatiea-r t> 

L < {i ^ 7 ynm. 5 iOS^ HJX 0 SiBFr<7) 5 ;e?Fl«0 a 

LT , Il^^ft2 3 i: 3 -y :7 TT'V-^n' 5 1 
,^.&IR D rttt-S ^ 2.7 a i: Sri^^ L^WfiJcfefc. , 

[004 1 ] 01 6Ji, ^#c7)a*>^7)l^Ji:L-C. 311 

[0042] [^JS^Je ] la 1 7{i, *^H^c7)||6 

tiic^s^jijj'^ ^/^«>tc. mis t^^-Ti a tc^a 

- £7)A;a-X6 1 ^ fc'-e^ofcReiiri'A 2 1 S: . 5 i^r 
^« 5 tcK 0 fttt^+iffir D «y ^' 2 7 a i: 11^^ 2 IZIR 

[ 0 0 4 3 ] 0 1 7 tc^-r^t^^tt^tf -Cii^ 5 y 

1 1 £0{ia$rH-Mt--l.-fey-r^-y>/ h$r 

IROWt, 2^&Hlt(C^«g|51*ia^-r^lI^^*2 3S: 
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M^wmmii. :Lix(:>-\iy^i^-y-yh2 2t-^y^ 

i]r^ivy25<nm. iiXx/2:f)m<7^m&M2 3tm'&^ 
mcoA*my^v^27 a. 2ihkt^K^ti-^y^9- 

y <y h i: -fe yHf:^;^^ , HS^* 2 3 -C^tffl-r ^ i t if 
•CSS) . t>L<{4^'7y7°^«R5cOHi.lf]DI'9®H)fcO 

1 7{i. m^cT^^Jfc LX. lll>t-^fl:2 3i:5^g >y^T:/ 
10 y-VN' 5 1 &B5t 0 #{t S tfi^rn y ^ 2 7 a SrM-^ L 

[0044] 01 9<d, f^#c7)3*>£7)i0lJi:LT, 3^ffl 

2 1 ^IX 0 fttt/iCTSr^-r . 
[004 5] 

mi:WLmr s . HI 2 0 itwi^T'^u x ( i c ^ l s i ^ 

cO^i^^-yT. m^^-^^^f]^. CCD, ftmiM'^-y 
20 n (IIIFSigff-) -CJir^^-Yxc^yN-^S'-y^lt^^f^ 

do 'x=f-yy2\'77.^mm X'\tm\^fz)^9-yk 

ISii) •C{±>'yn>'-^;{f^X^CD«^Sf«:fflv^T'!7XyNSr 

Mjt-rS. X7^-yr4 ('^x/Nro-feX) tiMX^i:!!? 
(fix, ±iSfflSt>tvx^i:'>xys^fflt^T, '}vyy 
y ^ m^\.z J; T '>xy\±tc|li^coiIlSI^J^^-ri. . iJ: 
<^xx>yr5 (ffl;9^:iT) tSfCLgfcuwm, x^-^r 

4 J: -:> T $ itfc xy N ^ ffl V ^-C ^Sf*^ >y r-fb-r 

sxgT'^>0. T>y-feyyjx^ K^M^yy. if^y^f 
30 -fV^') , n-f^r-Vy^yzm (f-yT^A) ^ox^ 
Sr-i-tf, Xxvre (I^S) -c-fixx-yrsr-f^^ii 
■ ^^^if^i^cT^y N'^ xcotftftmsxx h , WAttT^X b 
... . .^Sr.e^ 3 . aLi;X^€:ig-C^ii^*x^N'>f X;6>"^ 
j)KL. ^:iX3!?'aj?^(X7^vr7) $<x5, 
.[ 0 0 4 6 ] 0 2 1 ^i±le':7X./^r a-t XOp$ffl^7 O 
, Xx-yTl 1 m\^) Ttt'^xyNiOmffi^it 
-fb^-tiri.. Xx yn 2 (CVD) X:\i.^:sL}\^mz^ 
Wmimm-h. X7^ y^l3 (mfliJ^^) Tti'^xyN 
B.zWm^m^zi.'^xm'^-fh. x^r-yy 14 
40 yjm^^) t1i'>x.;N(c-^^>'$rfr*>jitf. Xr- yn 

5 (U-S^'xh^QS) -cti-^xyNt^jg^JSr^^p-ri,, X 

-S. ^3t^afc i T -^x ^ coislSS^ N-rJ' - S: "^x^tcM 

#^3K-rs. xx-yri 7 (mm) Tiim^Ltz^:cj\ 
xxvn 8 (a^ y^yy) x-immLfz 

Uzy'Xhmm(r>^^m\'OWLi> . X7^«yT19 (I^i;' 
X MHIJi) •C'{ix<y^y;/^>'^^T'^^:^of^^£/x 
h^IXOI^<. <Iix^>«ox5^vrS:^0jgLft^:ac:t 
tci^-C. '>xy^±t:^a(:|^]SS>'^•:?->'*«J^^$i^ 
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